One of the most important united nation Millennium Development Goals is to control Tuberculosis (TB). This study aimed to identify the high-risk areas of TB and other related factors of it in an epidemiological study.
Introduction
Tuberculosis has been one of the oldest diseases for centuries while threatening the life of human. One of the most important United Nation Millennium Development Goals is to control TB. About 85 % and 15 % of the TB cases are pulmonary and nonpulmonary, respectively. The untreated TB patient could, in average, transmit the disease to 10 to 15 individuals. This disease is considered the main cause of mortality and morbidity in the low income countries, and particularly in the African countries (1, 2) . If the pulmonary TB patient is not treated properly, it would lead to drug resistance, hence it could not be treated with the usual antibiotics recommended for sever TB treatment, and it cannot be easily treated. In such a condition, the organism transmitted to the other individuals may create much problems, but by on time diagnosis and proper treatment, TB prevalence rate could be declined (3, 4) . TB is still an important global health problem (5) and it kills about 1.7 million people annually (6, 7) . This disease is the second cause of mortality in the HIV patients and the immune deficit individuals.
In 1993, the World Health Organization named it as a World Health Emergency (8) .
After the onset of HIV, the AIDS was suggested as the main reason of converting to the asymptomatic Tuberculosis (9) . If the HIV/AIDS patients are infected with the Mycobacterium Tuberculosis, the progress of TB will speed up (10 (11) . Approximately 72% of TB infected HIV patients live in Africa. In the world, 10 million people were infected by TB in 2017, of them 9% were HIV positive and 1.57 million of them died of TB (11) . The TB incidence rate in Iran is 13%, and the mortality rate is 2.9%. The incidence of tuberculosis in Mazandaran Province was reported to be 8.4% (12) . Sistan, Baluchistan and Golestan Provinces have been found to experience the highest incidence rate (5) .
Considering the high prevalence rate of TB in Iran and the bordering Iran countries with the highest rate of TB prevalence rate, the epidemiological study on TB is very important. Moreover, due to neighboring of Mazandaran Province to Golestan Province as a high infected region, and as a result of the close relationship among the citizens of these two provinces, this study was essential to be conducted. Therefore in this study, we aimed to investigate the epidemiology of TB in Mazandaran Province and to identify the high risk areas. Virus) condition, nationality, duration of disease, and patient's residency were all collected using a check list. All analyses were done using SPSS Software V.16, and the descriptive data was presented and then analyzed using chi-square test. The study was approved in Ethics Committees of Mazandaran University of Medical Sciences.
Methods

Results
A total of 1647 TB infected patients were recorded during the study period, of whom 1566 patients were newly identified cases. The mean age of the infected male and female was 45.2 19.7 and 47.3 21.5 years, respectively. A small number of patients were Afghani (2.7%). Most of the patients were in the age range of 15-44 years (50.7%), and about 61% of them came from urban areas and more than half of them were male (60%). The demographic characteristics of the patients are shown in Table 1 . Table 2 were tested using chi-square test, and all results were found to be at significant level. In analyzing the data, the participants whose test results were at uncertain status were not considered for analysis. In the 5-year study period, Sari Township had the highest rate of pulmonary TB incidence, while Galougah and Juybar had the lowest incidence rate. Table 3 shows the incidence rate of the infection based on the residency and gender of patients. As the table shows, the highest rate of TB infection was found in males from urban areas of Sari (22.5%), and among females living in the urban areas of Neka (22.2%), as well as the rural males of Fereydunkenar (21.7%). 
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The trend of incidence rates of TB [cases in 100,000 populations] by studied years is demonstrates in Figure 1 . As is seen in the Figure, the incidence rate was raised from 10% in 2009 to 12.6% in the year 2013. Figure 2 illustrates the incidence rate of TB by differentiating the age and sex of patients. As the figure shows, the TB incidence rate in the males of all age groups is higher than the female groups. Figure 2 . The TB Incidence Rate (cases in 100,000 population) by Patients' Age and Gender TB incidence (the partial standardized incidence for every hundred thousand inhabitants in Mazandaran University of Medical Sciences) was equal to 4.7*10 −3 . The 95% confidence interval for the 5-year incidence was equal to (10, 14.25) . As a result, the incidence rate in Sari (16.2%), Behshahr (16%), Neka (15.4%), and Mahmoud Abad (14.4%) were out of the 95% confidence interval.
During the study period, 617(37.5%) of the patients were recovered. The mean delay time in the diagnosis of the disease was 66±65.96, and the median was 34 days during the study period. The median delay times in the diagnosis of the TB in each year from 2009 to 2013 were 59, 37.5, 32, 32.5, and 30 days, respectively. 
Discussion
In the current study, the incidence of tuberculosis and its relationship with some patients' characteristics in Mazandaran Province was assessed during 2009 to 2013. Moreover, the incidence of tuberculosis for each of the cities of Mazandaran Province was reported, and the high risk cities were satisfied. The incidence rate in 100,000 population in the present study (12.14%) was almost similar to the reported incidence rate in Iran (5) , but lower than the reported rate in Golestan (13) and Guilan Provinces (14) . After Sistan and Baluchestan Province, Golestan has the highest TB incidence rate in Iran (15) . The high prevalence rate of TB in Sari, Behshahr, and Neka could be due to the bordering to Golestan Province. Therefore, in these townships as the high risk areas, more attention should be paid to the identification and education of those suffering patients.
Regarding the race of patients in the present study, the TB incidence rate in every hundred thousand Iranian and Afghani was 10 and 79, respectively, which is a warrant to the Mazandaran society and administrators. From the epidemiologic point of view, such as gender, 60% of the patients were male. The previous study in Mazandaran showed that 54% of the TB infected patients were male (12) . These results showed that the incidence rate in male in comparison to female has been increased in the recent years, which may be due to the fact that fewer female patients have been referring to physician for diagnosis and treatment. Another reason that could justify this difference was the socio-economical differences between males and females, which emphasized the epidemiologic and social aspects (16) .
Regarding the residency of the patients, the results showed that the incidence rate of TB in urban areas (14.1%) was more than rural areas (11.2%), which agrees with the previous studies reports in Ardebil (17) and Mazandaran (18) , while it disagrees with the report given from Birjand (13) . This variation in incidence rates could be due to climatic condition in similar areas, and the quality of healthcare services, as well as the observation of the DOTs program for the patients in these Provinces. The non-pulmonary TB cases in the present study was 26.6%, which was lower than the prevalence reported rate in Kurdistan (37%) (19) , and higher than the reported rate in Semnan Province (11.49%) (20) . This variation may be related to different geographic areas under study and also the sensitivity of diagnostic tests which were used in each laboratory. As such, livestock farming is a common job in Kurdistan Province. The reasons of infection by nonpulmonary TB could be attributed to the: inefficient diagnosis of pulmonary TB, false negative test for non-pulmonary cases, and increases of HIV/AIDS infected patients (21, 22) . As was reported before, in this study, 197 of the diagnosed TB patients were suffering HIV, of whom 19 (10%) were HIV positive. In a study conducted among 293 patients in Kermanshah Province, 19 (6.45%) were HIV positive. Another study in Mazandaran Province in 2008 on 26 TB patients, revealed 3 (12%) HIV positive (18) . One third of the forty million HIV patients in the world are infected with TB; as a result, such patients are susceptible to TB 50 times more (19) . TB is the main cause of death in the HIV patients. In many developing African and Asian countries, due to the wide spread of HIV /AIDS in a 10-year period study, the number of TB affected patients increased 2 to 3 times more (13, 21) . In the present study, the low incidence rate of TB was found among the adolescents (less than 15 years old groups). It may be due to benefiting of people from the BCG vaccination program in recent years (23) . The highest incidence rate was found among the 15-64 year-age group. One reason for this finding could be that the young individuals may refer to doctor for diagnosis and treatment, which is a hypothesis that needs to be investigated. From the other side, TB infection could affect the economy status of the affected persons (24, 25) , because the TB could affect the productive years of adult patients (26) . In the elderly, TB is considered as an epidemiological and clinical challenge. This could be due to the recurrent infection in the line of their immune compromised system and the age condition (27). TB in the developed countries is still considered as a public health problem (28) . Also, in the developed countries, about 80% of the affected individuals are in the age groups of 50-year and above (19, 25) . In developing countries, on the other hand, TB has a high incidence and mortality (more than 95%) (26) . For the low-income countries, the required fund for controlling TB was estimated to be around US$ 22 billion (26) .
The results of the current study showed that the reported incidence rate differentiating the years has nearly a progressive process, indicating the improvement of healthcare, increasing the level of patients' education, more care of the physician on TB, and having more equipped facilities in hospitals. The median delay time in diagnosing TB in our study was 34 days approximately equal to the delay time of diagnosis in Rasht city (31 days) (14) . This similarity may be due to the same healthcare system in two near provinces of Gilan and Mazandaran. The high incidence rate of TB and its increased rate during the study period indicated that the administrators of the Mazandaran University of Medical Sciences should pay more attention to TB diagnosis, prevention, and treatment. Improving the life standard, giving education to the TB patients in order to prevent the spread of the disease, tuberculosis screening in patients with HIV (for example by cough ≥2 weeks, fever, night sweats, unintentional weight loss, chest pain and/or breathlessness) (29) , and using mass media to educate the whole society members could help to prevalent the disease.
Limitations
This study was limited using retrospective data, as the data about TB infection and relevant factors were obtained retrospectively from the available records, which were susceptible to some bias.
